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Abstract 

PROBLEM TO BE SOLVED: To provide a method for accurate frequency adjustment by 
decreasing a frequency offset in frequency adjustment through etching, and also to provide a 
frequency adjustment method for a piezoelectric vibrator and a piezoelectric vibrating chip with 
high quality adjusted in this way and a processing unit for frequency adjustment. 
SOLUTION: An electrode, made of a metallic film 12, is formed to both sides of a piezoelectric 
plate material 1 1 and applying a drive current to the electrodes adjusts the frequency of a 
piezoelectric vibrating chip 21 , that is vibrated in a prescribed vibration mode through the 
reduction of the mass of the metal films in this frequency adjustment method. A metal film 19, 
made of a metal at a lower etching rate than that of a metal film 1 8 of the other side, is 
provided to the outermost face of one side of the piezoelectric vibrating chip. Etching the metal 
film 18 of the other side makes rough adjustment of the piezoelectric vibrating chip 21 , and 
etching the metal film 19 of the one side fine-adjusts the piezoelectric vibrating chip 21 . 

— - _ _ — 1 

Data supplied from the esp@cenet database - 12 



/abstract?CY=ep&LG=en&PNP=JP2001177363&PN=JP2001177363&CURDRA2003/07/09 



(19) B*B«FffFJf(JP> 



(51) Int. CL 7 

H 0 3 H 3/04 



// HOI L 



9/17 
21/3065 



2001-177363 

(P 2001-177363 A) 

(43)^Hf§ 0 spj*13^F6^ 29 0 (2001. 6. 29) 



F I 
HO 3H 



3/04 



9/17 

HO 1 L 21/302 



7-73- y ( 
B 5F004 
A 5J108 
C 

* 

F 



) 



«Sffl* *S»* »*Stf>»8 OL (4101) 



(2D wnss-i- 


#M^l 1-356496 


(7D mm A 


000002369 










(22) min 0 


¥^11^12^15 0 (1999. 12. 15) 




msc»»f a Kit IS 2 T S 4# 1 # 






(72)*9i# 










*i?mi$tafi * ;*c?P3T S 3#5-^ -fe>f=i — 














(74) ftIA 


100093388 














F^ — J»(£ 


5F004 AA03 AA16 BC06 DA23 DB08 








5J108 AA02 BB02 EE02 EE07 EE11 








EE18 FF01 GG06 GG20 GG21 








KK05 NA02 NB02 



(54) vsmnxm j^mmm^tj±mmW}>f(Dm^mm^Rxfm^mmm<DUux.mm 



(57) imm] 

[*Bft*Sl ®R<BEEWt» l l ^WSt-^JWR 1 2 
1 9*x y fy^t5^ £l-<£ ^milSrfT^o 




K1 CM 




cm m 




(2) 



&?Tl\ 10 

[»*3S3] ftjfe^^^m, (m) ^ 

£ fete 2 ov^■r^^^^^:|E*offi«fii(l>^■(OJSSt*WSE* 20 
Scj£5^a£, 30 

£E«8»>i"OJinXS6«. 

#a*s % ^WkSftfeTVu^ (Ar) # * SrflRltf 



*SH 2001-177363 
2 

[0001] 

<5 o 

[0 0 0 2] 

[££*<£>&«] j£*£, HDD (/n— K • ^-r** • 

[0 0 0 3] r<^J;9*iE«fifBl^-t?ti. ^^r-v* 

[00 0 4] 1-ftfc>*>. 9 ftzkSiBfttff*. *RJR 

[0 0 0 5] El9tt % r^)J:5*7KfiS»>T"i*^U'r 

[0006] ^K H B B ^i!]>t 1 rmm 2 , 

[0 0 0 7] r(OJ:5<c**fi»>T*ioK1llK3, 3tc 

[0 0 0 8] 

dss«ipsixfc»fr. TK^ib^ 1 tomwimmmz. mm 

[0 0 0 9] ~(DtzZb, m9(DX 5 l-*ifi© 

t y t - A x ^ f y ^ ©1^ ^ 1^ C J; 9(c IMi 

[0 0 10] L^b*^^ % -<D<t 5ft*jfe-CWt. mm 



3 

[0011] h i o \z?jk-r& o \z y m&$k^t>^ 

[0 0 12] *J8n<oiWll «±<OHJB*«fti-5^i 

[0013] 

[■■t**t5fc«)0¥a] ±EBWtt, 1***1 IB 
J: U wO«ffi^ffi»KiffiS:RnJpi-5r <h 

fcfciJ: VWM*fro X J£«g»tf <z>«8t«W 

[0014] i*** i (7>M(anii s^coffimM^i- 

<Dl&jj<D^ (fins) Kli, «ffife£I^C&JR«jW£j£; 

[ooi5] ^u, r©J:5fttt«*ft*ixfcat? 
[0 0 16] £9, Bfa<OJB«Wc»*^fct?* 

[0017] 2 <D$BWl3u »*3g 1 lC:fc5V> 

fetb, iiffiE— Affile ft, ^ o i^fcte-^/M-J; 19 
[0 0 18] »*S2^)i«i:J:Jxtf, mjfSffe^-^ffiic 

[0 0 19] m#m3<DftWl*. B***l £fcf*2<Ol> 



(3) 2001-177363 

4 

(Ar) ^f^ia?)/7Xvx 7 fy^:J; 9ftt>ti 

[0 0 2 0] fS*«3o«^tcJ:ti^ tSU^h^j; 
[0 0 2 1] XfEBtoi*. f***4 0>*WKfco 

[0022] »#*4©«rtfc:j:*ifi. >?(ciK 

[0 0 2 3] XfBgWii, f***5O*0ifc:$>o 

«9> iftfd.fzmMmttvmffiffikteRttnmcx^ mmm 
vM&&tit£&mmxt£Zffimmcttfa^x, 

[0024] l***5<o*fc*lcJ:*ui % ttHMJ<z>l!8*f# 
aMJ;*K J[±mSSb>T-coffip®(c*j-bT-f ^teSft*: 

t^r*#Sttt(c, r<0£E«8»>f"<oa»IBBtf4K» 

[0 0 2 5] «Mt«6<D3MllH:* if^Jl5c^«^{C^BV^ 
[0 0 2 6] W*9[6co#|^;{cJ:tt«, ^liffl^fiB.tt^ 



5 

[oo27] m^m 7 (o^m^ m&m 5 o^^^ 
srstei- s ^sstwl, mmmm tomcat 

fi, WIB|fiPfllOflRlt#ai:IBlS|ft*^E|t*ixTV^ 
[0 0 2 8] »*«7 0«^{Cj:ixtf, &BUH<DflBat^ 

a t ttMM<omto^gt t &m eft # wtx. btit v 

[0 0 2 9] 8 »#JS5ftV^L7<Z>1^ 

[0 0 3 0] 

[oo3i] Hitt, *mwiz£zm&m.mmjj&<Dm 
[0032] mi (a) fi x EBfi»jt<ajnttsmaE:2r 

&(OmicO^^LT^«9. Hjl (b) ffim^tt 

[0 0 3 3] *l^;frfeKo^TRWi-5£. JGE 

m*m£ LTO«x.«r < »^*6Jg»Ji- l <E>«Wffi 

2, 2£>±{Cf*, A*fctt«-Cft5«SU»3, 3AS»* 

[00 34] ^ LT, H9IS7kfiSi(l>T*^— ^OffiO** 

v^«^J:54JWJ(, 0!l;ttf*nA (Cr) K4^ttR 

[0 0 3 5] r<z>j; ptoKSfitttfi Sr. $cPPA(D;frft 

sftHffl<oBg*t^a5 c<z>3iaHffl©flgit^a5 j; «9 

[0 0 3 6] jg2<£>;tf?£fi x Hi (b) f^£3x 

(ofiatt^a 5 1 , r^aHfflofiatt^as t«a 
<DmM^& 5 kmc fat izmmzti. wsuti©- 



(4) 1#H 2001-177363 

6 

[0037] ztib<D&xmz£%m$i%cmm*ftoto 

[0 0 3 8] i2lt *«M<©Hlfi^Ji^J: 5/EE««» 
[0 0 3 9] 7K^^(OJEm«^{-J:oT, 

ft^oSW^rtSixfcfE**^! lft, ID 2 (b) 

10 7, 1 7^*-^/n^ y 9Jg/££j|X v * 

<o±l-te, 0 2 (a) l^-TJ; 5l-> <fe (Au) Sfcf* 

M (Ag) *T?ftS««l«El 2, 1 2&m&&X'<y* 

[0 0 4 0] rcoj; 5fcLT»fe*ifcffi«SiWf 

^ft^) 2 1 (dii. ^rco— ^cogcom^^l 2£^_ttc x 
rcomffiHI 1 2 SrW^S^JRJ: <9 fc^s^^l— h 
<£>{£l^JR£ LT, #dx_fc£^nA (Cr) ^fcH^^^r 
A- (Ni) T&««PfflOAMIBIl 6 35SR^6>nTV^ 

So 

20 [0041] : o&jkk i 6 <nm&s «is-t- zmmm i 
9kt£V, RM9t mjj<om) tmmmi 8£&a 0 

[0042] & tin 2 <d*bsb £ w-— y — K 

15, 15 fcds*«tt<o»«»rtf^J: e**WlcH«S 

ixti^o ^(D-o-r— y — ki s, i5it ffm^®3 

Jt2 lCDfiWffil 8 {RlJcDmfiiJ^ 1 2^SJttStb-Cl^ 0 
[004 3] ^LT, ^yt-y-Kl5, 15fi N 0iJ 

tc x ro&js^ati 3<z>s*MRia>e>*itfST y — 

30 Ki4, i 4 fcMBKSjx-rv^o ffimstb>t-i 2 
2 0 (DftMlzAZ J: 5 m^^> «fc 9 tc^M^li l 3 co 

[00 44] ^sc, _L^(7)ffimMibK-c7)^R^:^i^S-r 

5/ci60*PX^^o^-C^i-S 0 

[0 0 4 5] m 3 &t>m 4 i*. -^<t 5ft*nxas«©!B 
lcoHiS^SSr^i'tiO-efet). H3tt*pxsi«3 0(o 

^p^^w^ia. H4^ossp^«tii»MffiE]-efe^ 0 

40 [ 0 0 4 6 ] [13 3 ^l>*(2! 4 ^i-*PX36Bfi. _L3zli Ufc 
[0 0 4 7] ^PX3S© 3 o a. ID 3 ic^i- J: 9 tc N 

fi. 1 0" 3 T orr (lTorr = 133Pa) m&CO 
[0 0 4 8] ^(Z)^^^^ 4 Ort^fi. SSi^^a 



7 

2 1 ^Oi:ofo|it^J:5^oTl^ 0 

[0 0 4 9] r^T\ J£mMW)}i2 1 fcjjSVvCtt* ffiP 
ffil 8fflOTiftJil 7i:I«l 2MfI®l 9{BS<7> 
Ti&Jf 1 7 &J!ffi£ 16^ r (DEEmmW))! 2 1 (CJPlfc 

3 0MJ;«9, ft*BBjttrS;icJ:9, j?rfl<z>JHMIttft f 
[0 0 5 0] XSft^-4 0rtl:it Jyt^fcZti 

tzMfr&m&^Wi 3 3 , 3 4, 3 5 (J£AT\ TBSft^ 

m <Dm&t^m 3 3 , mmrnm <nm%$^wt 34^ 

5 a*, »wfla^figst^®3 5{2 N aHffloflait^ 
a 3 3&t^aasifflofiait^S3 4 «t 9 fc«aKK«£ 

ffim^ftK- 2 1 <D*mm 1 sfcatrftL-caso, ^p^^ 

flBlt^a 3 5 [2, ftRffil 9(£*fftLTV^ 0 

[0 0 5 1 ] ~~T\ H8lt#ao#fi!l*:RWr*o JS*t 
«««»#4 3Sr^brSJKSixT*3i9, flR«"# 

[0052] nutria 3 3(i, ^mmmmxte. 
js>&m\i^btix^z> 0 rofiatt#a3 3n. nmc^ 

roffi #3 3 a rtKtt, ±|Hfiiffi«jl»3 6 fcSffijESftfc 

*3 3 a irfiJ6»Sttr*5?), ^o^ryi/^d^ 
3 3 a ^J^gBf*. r^^/uKSHtl/^o 

[0053] rtei:^ Xi&oj;?^ K^-r w< 

— 4 0^\ fifl^.tfl 0" 3 To r rgS(DlM{^ 
ffitt3 3 aWdbn5<J:5MotV>S 0 

£9, i#3 3artTWy^ji\ l O"^ 

Ml 0" 2 To r r6***Sftfc3R»CT, -blB®®^ 
KHMER 3 6^feK««flE*H3JP*JxSi, f§!#3 3 

a rtr-r/u^y^Xv^^t^j: 5 iciotv^, 

[0 0 5 4] rc^^X^ coffee J: DTA'^^* 

3 3 a WftS^MP 3 3 b ^f>ISt^n5 0 ^Lt, -f 

JEE«fi»>}-2 K^ftWffil 8 [ZL^ftZX 9 C^oTP 

[0 0 5 5] tLt N &tKMfflOffilt^S3 4&tW»R 
ffl<7)fla3t^©3 5 tM^3 3iH«©fjjliftot 



(5) 2001-177363 

8 

1 <o*n*ns**s-rsai»ffi 1 8 ^s&pra 1 9 i^jt-r 

[0 0 5 6] i3^fJ: ^0*flRlt#® 

3 3, 3 4, 3 5 irBE«ffi»>{-2 1 tOMlCfi, i^^ y 
^-4 8^ft^^TV^ 0 4 8J*, S4tC 

10 5 J; 5l-*oTV^ 0 

[0 0 5 7] — Jj, ^.flgft^a 3 3, 3 4, 3 5 iC^iS 
bt, *!/M7-^rt?-<f 3 1, 3 1, 3 1 

£*XT*3!9. r ft fete. ^t°^-^T*fr£^sil?L 
3S«3 8 £g8R£ft-cv^ 0 M7-^7t7>ff 

3 111 7^^ft3 2Mg^4 7^tt, 
[0 0 5 8] ^5/ hr7 — ^-f 7>f If 3 1 I3\ ftg&lcffij^ 

20 #/Em^ib>t 2i©y-Ku (02 \zmnmm 

[0 0 5 9] 7^f^^ft3 2lt ^-^^y^^ai: 
LT0>*jy M7 — ^-^-9-Ylf 3 1 <hJ£S^»)JT-2 1 

ijt2i^y-Ki 4K^«Lfc:^;*«ffi&ii»fo£$> 

*f1f 3 l ^ex-^ftftv^ 5(-i"St(^-cfcS 0 rcofc 

7^^t32lt -*-^JEE«fi»M- 2 1 <D y - 

30 ki 4\cmmzfr. mjj&nm£titc=*'{;^i&$imx 

[0 0 6 0] ^SPi»»3ge3 8lt h7-^t7>f 
if 3 lJCJ;5jil3e«*^felraX*<DJBE««ib>i-2 1 coj^ 

"C, *fi8tt*a3 3, 3 4, 3 5(c:*3ltSiPXW— hS: 

4 5#^>|gib^$IJ|lp-r^C^tCj: 0, ^OXSt 3 0(7)31 
40 [0 0 6 1 ] *^JS^tgCQ*PX3S« 3 o Wt, JKAXco J: 9 

{3i«fiKSixT*3t). -t^iPXfiftoJ: 5^*tT*ixSc 

[0 0 6 2] 3feT s S^^-^ 40ftlt Xit! Lfc 

£9f-s ^^^^^-^^4 1^^-^!) 
^^74 2}CJ:«9 > ftlxitfl 0" 3 To r r 5&K<Z>KfflK 
(-K^M^tt^ 0 ^(D^^T. »S^a4 4|:<t 

StLT, Ilf^3 3{r*HCi-5ffiS*T?»Sb*ttSo 

i±m^»>T-2 lofiHii 8^sit^t3 3 i: 

50 [0 0 6 3] T/l/d>^^y-<3 9^e>«OT 



9 

/^^^ 4SJt?a3 3, 3 4, 3 5<D&ffi&3 

3 a, 3 4 a, 3 5 a faiCj^ btlZ> 0 

[0 0 6 4] mtcj; 9, #fBflcrt"t?ttT/U=^V^ 
tf*. 0»J;ifil O^Ml 0" 2 To r rgffi^S&StlfciJR 

s Q r^yyXv^fflia^r/p^y^MtWb 

fit, &£fcteffitf>«ffiffl^fc5)&>e>, 0 7M;3*£;h/r^ 

So r©jpxf4*y h!7 — 3 l fcij: 

£*Lftri*b. J£®S»,tf-2 l 0>JVttftf l tt, 2000 

3fM(OS«i:$tbS#fi«»»f 0|-*j-LT2 
00ppmSaoftllu45*^ *Wfl»*3£B 3 8 K 

»J» $ *iooSia/>*^^ ± 5 M ttftlUE** ft £ tt 

So 

[0 0 6 5] JEE«K»)i-2 1 f* % »ai^®4 4 

X£*t£ 0 BB»#«3 3i^ttlifffi 

^e«i:*tL5*SjgjR»f 0i:^U5 0 p pmgS 
<D-f titcft S * -CHttftlMESrfT 9 „ 
[0 0 6 6] S#tC N J±«l»)Jf 2 1 (1, »36^a4 4 

1 4 4 X «9 »SlfflOKtt#© 3 5 IdfchC b 

>f2 i<7)iiffil 8 i:ttR»offiJc:R»tbtbrv^S«P| 

[0067] ttt, ±is^i^«{c, mmm<owmmst 

3 5fr(b, J±mMW))i2 l(7>«Wffil 9{£*tLT\ T/U 

cfcS&JRJKT*ffM£;ftTV>S 0 Uc^oT, 
12, HI 7 ICTj^ftTV^S J: 9 i^x ^ d A (Cr) 
-S^/W (Ni) (Dtel^n^ViTV— MCj; 9APX£ 

S c ::<07c#\ »WffloflgjW^a3 Stcj: 9, Mil 

MX Q fc— »»*ld«x.ti, zf^^^^r^ 1 p P m^ 
m(D « e> o # * S * -C A St^ciES £rfr 5 r. £ #s Tft 

So 

[0 0 6 8] WoT, w<o*DX3SK3 o^J:ixfi, 



(6) 4$Hfl 2001-177363 

10 

0>ffliiS£<z>tf&o#;$s, #;fr#T*i^lSf-ftS <fc 51- 
^DX"tSC^^"XSt^7iS 0 
[0 0 6 9] ^ti{cX K> . rcoi 5teJniLfc£EWB» 

[0 0 7 0] 05 RXJm 6 tt, #PX=£g<D|g 2 <DUffi& 

j£Ek H6tt-t<OK(B<D«lft»aig"tfas>So 
[0 0 7 1] i5 2fcTfl2l 6 jC^i-JPXSSIlfi. _L3zE Lfc 

ct)^@t^So 0 5^t^ni6tvi^-r*nx^B(-*3v^r, 
?s 1 (omm&MX'fo&m 3 xtwa 4 cd^px^m 30^ 

[0 0 7 2] (35 &Uqg] 6 (CioV £PX3£g 6 0 
20 3, tt«|BfflOJSjt^S3 4 <^Cft^l£^£*LT^ 

So apfflco^#t^3 3xt/a»a»ffl^fiai*^ 
a 3 4 £ 9 t«a-e, 3 5 ©mafc 

W:. I7-^T*feSJim^»>T-2 1 &&im£ J &Z>tilt><DK 
fe^l6 2SrIx.5^fi (DHtt^tt(DAlX£1K3 0 

[0 0 7 3] :^6^6 2fi, 0 6te:^$j»x-c^£ 
J: 5 /±S^ib>i- 2 l *:ie«rt"5ffl»^« 62ah 

fe^ttEi»it2 1 ^^mcTjk^rx o {-m^^^s 

J: pt-P»ii-SStelE»j^a6 i ^{iix.TV^So 

30 [0 0 7 4] ^JPX^©6 OflJ^X^J: 5fiC«^^tt"C*3 

[0 0 7 5] 5fci* x X^^-y 40rt(l #PXK§ 

3 0 t|pJfll©^^; = XA{cj; 9K^S^Sttx E1M1 

So — #88lf#a3 3, 3 4, 3 SMV^TIj:, ^JP 

XK«3 o T/u^v^^fiBfti-^ J: 5 left 

oTV^So 

[0 0 7 6] JPXSl® 6 0 T'fi, ttW&tm»»OJSIt 

^33, 3 4i- j:s^jpx(i, xib^px^S3 o tmm 

40 i^tT^ttSo fi«lffl<7)ilt^3 4ia5i)DI^^/u 
*:ffi«fi»Ji-2 l«t. »S#IB!4 4tCj;i9. $zft\Ajjfa 

[0 0 7 7] -*-ftfc*>, ^te^a 6 2 fi. «2«F^a 6 2 

a ic J: ^ JBEmStb>t 2 l £r*ef*UT, ^Sb^a6l^ 
m^lti>r2 1 SriE!5»Uft:ieJ**«6 2 a t<DJ£mM 

Hj^tcoap® i 8 ^ i6(DMfi^i:iLtv^ 
[oo78] RmtmT Lizvm-e. &mmw)}i 2 1 

50 fi x «KSfft4 4 ^ x r> $ e>{e$cHiA^rBiJcjftj|i$ix 



(7) 



11 

[0 0 7 9] ^LT, ±J6<D*PXSIII3 0 tmm^. « 

wffloHait^a3 s^b, mm^ib>T-2 ico«n® 1 9 

(Cr) Sfcf*=:y*vl' (N i ) tfjffil^yf-^w- 

[0080] ^<lt, ^(Dmumwie oicm^xh, 

mjimm so tm daub****** r t a 0 

[0 0 8 2] 
[0 0 8 3] 

[0®<offi¥#tfc9f] 

[HI 1 ] ^WOHJft««Ji*j5fe*rR«li"-6fc«>OH"X? 

fco, (a) ^(D^KD^m^-rm, (b) 
[0 2] *Km<Dn&Mm\z&zmjL3jm&&mztiz 

(b) fi^^^y^— ^SrB*v^^:«EP»fllWfffilllo 

[03] HI (a) ^^i-^ttftWS^jfeSrHfT-f-S^ 



10 



20 



30 



WHH 2001-177363 
12 

im 4 ] 0 3 ^*Dx»a©K«B^aiis#pKigo 

[B51B1 (b) ^i-ffljfi»aSE*ftSr»Ti-Sfc 
*^»2 0HJfiJgJB{c:ffi5*nx»fi^^ r n >^«/&0 o 

[0 6] 0 5 ^DX^fi^^c7)SEB&#4^0 o 

[0 7] T/l^W^>^££^l^Jlt-oV^T^ 

[08] *38M<oHifi^«B^ffi5Jajft»:P«E*ffii-<t9 
« i&ifcPS Srf? o ft i^toiSgl^/Tt ^ 9 ^ o 
[0 9 ] ffi*OEE«»^A«IK<OJ: 

[010] mm<DmmkMttmz*QM&#M9L*fT 



1 0 

1 1 

1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 

3 0, 6 0 
3 1 
3 2 
3 3 
3 4 . 
3 5 

3 8 

4 4 
4 5 
4 8 



[07] 



[08] 



(Ion energy 500eU) 



ESS* (KHz) 





Ai TI Or Fe Co Ni Ag Au 



(8) 



2001-177363 



[Hi] 



[IH 9] 





6 



(a) 



Z 



'ssyyxssssssssyysssss/y, 



1 




(b) 



[02] 



[0101 



14 



20 



11(21) 



12 










► 



-14'J-K 



14 



LI 

(a) 



00 



s»a (khz) 



c - 




(9) 



2001-177363 



[03] 



30 fflUSB 




39 

Kittys 



[0 4] 



(10) 



!&m 2001-177363 



[B5] 



5 9 6o »i«a 




[06] 




